Biosynthesis of SnO₂ Nanoparticles Based on Response Surface Methodology and the Study of Their Dye Removal.
Litsea cubeba is an evergreen tree from the Lauraceae family, with the common name of mountain pepper in Taiwan. The extracts from different parts such as the bark, leaf, root and fruit have various medicinal properties and have been extensively used in traditional Chinese medicine. SnO2 nanoparticles (NPs) were synthesized using an extract of Litsea cubeba fruit based on response surface methodology (RSM). The phytochemicals present in the extract of Litsea cubeba fruit played a crucial role in the NP formation, which could be confirmed by Fourier-Transform Infrared Spectrometer (FTIR). Analysis of variance (ANOVA) was used to evaluate the validation of the RSM models and indicated that the quadratic model was highly significant and suitable to represent the response of the NP formation yield. The optimum parameters were determined using the Design Expert Program and were as follows: extract volume ratio 30.0%, pH 6.3 and reaction temperature 44.4 °C. Using the optimal reaction conditions from the central composite design (CCD) of RSM, the SnO2 NPs were prepared and characterized by field-emission scanning electron microscopy (FE-SEM), energy dispersive X-ray spectroscopy (EDX), transmission electron microscopy (TEM) and X-ray diffraction (XRD). The FE-SEM results showed that the SnO2 NPs were spherical, and XRD results showed that the NPs had a tetragonal crystal structure. Furthermore, the photodegradation kinetics of malachite green by the SnO2 NPs was represented well with a pseudo first-order model.